8-Isoprostane-induced endothelin-1 production by infant rat pulmonary artery smooth muscle cells is mediated by Rho-kinase.
We have reported that 8-isoprostane stimulated the production of endothelin (ET)-1, a potent vasoconstrictor and critical mediator of chronic pulmonary hypertension, by infant rat pulmonary artery smooth muscle cells (PASMCs), through stimulation of the thromboxane A2 receptor. The aim of this study was to examine the contribution of putative downstream intracellular mediators of thromboxane A2 receptor stimulation to this effect. PASMCs from infant rats were treated with calcium ionophore (A23187), 8-isoprostane, or 8-isoprostane together with inhibitors of tyrosine kinase, protein kinase C, phosphatidylinositol 3-kinase, mitogen-activated protein kinases, or Rho-kinases (ROCK). A23187 had no effect on ET-1 production, excluding raised intracellular Ca2+ as a major contributor. Increased ET-1 production induced by 8-isoprostane was significantly attenuated by the ROCK inhibitors Y-27632 and hydroxyfasudil, but not by inhibitors of the other pathways. 8-Isoprostane also increased membrane binding of RhoA, a major determinant of ROCK activity, and ROCK-II expression through the protein kinase C pathway. These data indicate that the RhoA/ROCK pathway mediates increased ET-1 production by PASMCs, which we speculate may at least partly explain the beneficial effects of both antioxidants and ROCK inhibitors in animal models of chronic pulmonary hypertension.